Summary: The reduction index of deciduous teeth was investigated statistically. Materials used were plaster casts of the deciduous dentition taken from Chinese children living in Taiwan. The reduction indices showed no sexual differences. In the maxillary teeth, reduction indices of the bucco-lingual diameters (BL) had the largest values, followed by those of the mesio-distal diameters (MD), and those of the crown area (AREA) which were the least. In contrast to the maxillary teeth, in the mandibular teeth, the reduction indices of MD and those of BL had nearly the same values although the reduction indices of MD were slightly larger than those of BL in females (P<0.05). With respect to the difference between the maxilla and the mandible, in deciduous incisors the reduction index of MD in the mandible was larger than that in the maxilla (P<0.01). While in BL the reverse relation was noted. In the deciduous molars the reduction indices of BL and AREA in the maxilla were larger than those in the mandible (P<0.01).
In general, simplified morphology corresponds to decreased size, attenuated activities and other regressive evolutionary processes in the course of ontogeny and phylogeny which have been described as reduction. Fujita (1956 Fujita ( , 1958 has clarified that reduction originates from the anterior or posterior ends of teeth in every tooth class. Before his studies, Bolk (1913) described reduction of the tooth as starting from the most posterior molar. Fujita's concept advocated studies on the teeth of various mammals, and developed as a hypothesis of terminal reduction. Such terminal reduction is seen in both the permanent and the deciduous dentition. In the second dentition, reduction starts from the mandibular central incisor and the maxillary lateral incisor, among the incisors, and from the mandibular first premolar and the maxillary second premolar, among the premolars (Fig. 1) . The first dentition reduction starts from the maxillary third molar, however, the most posterior one. In the dentition of deciduous molars and incisors, reduction starts from the mandibular first deciduous molar and the mandibular central deciduous incisor as well as the maxillary lateral deciduous incisor. These facts are not, however, well known.
Reduction of teeth is said to be progress in the mode of scaled down morphology, specifically as a simplified form, rounded embossment of the crown, reduced occlusal surface, lowered and small cusp, fusion of proximal teeth, and so on. This means that there are various degrees of reduction, and as one means of showing such degrees of reduction quantitatively, Fujita (1950) proposed the concept of the reduction index of teeth. The reduction index is considered to express the ratio in the measurement of a certain reducing tooth to the adjacent one belonging to the same class. Ozaki (1960) investigated the reduction index in permanent teeth, and suggested the existence of the differences between populations. Regarding the deciduous teeth, Iijima (1975) observed Australian Aboriginal teeth, and Hoshino (1980) described Japanese teeth. Their findings also suggested the existence of differ- ences between populations in the reduction index of the deciduous teeth, although no particular patterns were clarified.
In the present study, the reduction index of the deciduous teethof Chinese living in Taiwan was investigated, and the results were compared with those of other Mongoloid populations.
Materials and Methods

Materials
Materials used were plaster casts of the deciduous dentition taken from Chinese children (84 males and 76 females) living in Taiwan. The subjects were 3 to 6 years of age, and had no marked dental anomalies or malocclusions. These casts are property of the Pediatric Dentistry Department, School of Dentistry, Kaohsiung Medical College. For the purpose of the present study, the materials were utilized only if they were fully erupted, and had no anomalous crown morphology, dental caries, or prosthetic or crown restorations which could possibly influence the measurements.
Measurements and statistical analysis
Measurements were made according to the deciduous teeth measurement standard established by Fujita (1949) and Sugiyama (1960) . Using a sliding caliper, caribrated to 0.01mm, mesio-distal diameters (MD) and bucco-lingual diameters (BL) of the crown were measured. In the present study, the crown area (AREA) was defined as MDxBL. Principally the right side of the tooth was measured, but when the right side of the tooth was unsuitable for measurement because of absence, abnomiality, heavy wear, and so on, then the left side of the tooth was examined.
The reduction index of each measurement was calculated based on Fujita (1950) and Iijima (1975) . The reduction index was obtained by the following formula.
R=a/A R: reduction index, a: measurement of reducing tooth, A: measurement of basic tooth (stable tooth)
The maxillary deciduous central incisor and mandibular deciduous lateral incisor and the maxillary and mandibular deciduous second molars served as the basic teeth, respectively.
Results and Discussion 1. Crown dimensions in the deciduous teeth Table 1 shows basic statistics obtained for crown dimensions in the deciduous teeth of Chinese living in Taiwan. In the maxillary deciduous teeth, the mean values in males were larger than those in females, although in the MD of the deciduous central incisor the sexual difference was not statistically significant. In the mandible, the mean values of the deciduous molars in males were larger than those in females (P<0.01). Similarly, in the deciduous incisors, the mean male values tended to be larger than those of females, but the differences between the two sexes were not significant except for the BL values of the deciduous lateral incisor (P<0.05). Results of a t-test (NS: not significant) 2. Reduction index in the deciduous teeth Table 2 shows basic statistics obtained for the reduction indices of the crown dimensions in the deciduous teeth. No statistically significant sexual differences in the reduction indices were detected. The reducing tooth of each tooth class was smaller than the corresponding basic tooth because all of the reduction indices were less than 100. 1) Difference between MD and BL In the maxillary teeth, the reduction indices of the BL had the largest value, followed by those of the MD, with those of the AREA being the least (Table 3 ). In the contrast to the maxillary teeth, in the mandibular teeth the reduction indices of MD and those of BL had nearly the same value although the reduction indices of MD were slightlylarger than those of BL in females (P<0.05).
2) Difference between maxilla and mandible
In the strictest sense of the word, pertaining to the deciduous incisors, it might be inappropriate to study the difference between the maxilla and the mandible in terms of the reduction index. In the present study, we sought only trends (Table 4 ). In the deciduous incisors the reduction index of MD in the mandible was larger than that in the maxilla (P<0.01). While in BL the reverse relation was noted. In the deciduous molars the reduction indices of BL and AREA in the maxilla were larger than those in the mandible (P<0.01). Iijima (1975) described the reduction indices of the (Fig. 2) . The reduction indices of MD in the maxillary deciduous teeth were smaller than those of BL. With respect to the difference between the maxilla and the mandible, in the deciduous incisors the reduction index of MD in the mandible was larger than that in the maxilla. In BL the reduction indices in the maxilla were larger than those in the mandible. Differences among the three populations were recognized in the deciduous molars of MD, the deciduous incisors of BL, and the mandibular deciduous molars of BL. Taiwan Chinese showed a pattern resembling that of Japanese subjects. Australian Aborigines had relatively smaller deciduous first molars in MD than the other two populations. While in BL the Australian Aborigines had larger mandibular deciduous first molars and deciduous lateral incisors. The Japanese had larger maxillary deciduous lateral incisors in BL than the other two populations. the data measured by Hanihara (1976) on the modern Japanese and Pima Indians, and by Matsumura (1992) on the prehistoric Jomon and Yayoi, were cited. The data measured by Hanihara (1976) on Australian Aborigines, American Blacks and Caucasians were also cited as comparative data.
Reduction indices in other populations
1) Deciduous Incisors
In the maxillary teeth, the mean values of some populations were plotted, with the horizontal axis representing the central deciduous incisors, the vertical axis the lateral (Fig. 3) . Australian Aborigines had the largest teeth among the eight populations. In contrast American Blacks and Caucasians had smaller teeth. TaiwanChinese teeth were intermediate size. The reduction indices in these populations ranged from 80 to 85 with the exception of those of American Blacks. American Blacks had relative larger lateral deciduous incisor than the other populations.
For assessment of the mandibular teeth, figure 4 shows a scatter diagram similar to that of the maxillary teeth. The size relations among the populations showed the same tendency in the maxillary teeth, although the variability in the mandible was smaller than that in the maxilla. The reduction indices ranged from 85 to 90.
2) Deciduous Molars
In the maxillary teeth, the mean values of some populations were plotted, with the horizontal axis representing the second deciduous molars, the vertical axis the first (Fig. 5) . Australian Aborigines had the largest teeth among the eight populations, and Caucasians had the smallest. The reduction indices ranged from 75 to 80.
In the mandibular teeth, Caucasians had the smallest teeth, while Yayoi, Jomon and Australian Aborigines had larger teeth (Fig. 6 ). The reduction indices also ranged from 75 to 80. Yayoi and Taiwan Chinese had larger values than the other populations. Mongoloid populations are classified into two major groups; Sundadonty and Sinodonty, based on dental nonmetric .traits of the permanent teeth (Turner, 1987) . This hypothesis was also verified in the deciduous teeth by Kitagawa et al. (1995) . Matsumura (1995) showed that Turner's nonmetric tooth classification corresponded to the metric tooth trait classification. In general Sundadonty is characterized by smaller permanent teeth than Sinodonty, but Sundadonty has relatively larger first molars. In the deciduous teeth, however, Sundadonty is not always associated with small teeth. For example, Jomon samples show large mandibular deciduous molars (Fig. 6) . Also, Sinodonty is not always associated with large deciduous teeth. For example, modern Japanese have somewhat small deciduous teeth as compared to some Mongoloid populations (Figs. 3-6 ). As for the reduction indices in the deciduous teeth, there are very few differences among Mongoloid populations. Sakai reported that, as to the reduction indices in the permanent incisors, the highest values of more than 85 was noted in Ainus and Melanesians, followed by American Indians, Polynesians, Japanese, Micronesians, Chinese and Australian Aborigines, the range being from 81 to 84. American Caucasians, Afghans and Negroids had small values of 80 or less. It is said that reduction of the lateral incisors is remarkable in these populations. These observations are explained by the deciduous teeth being primitive in comparison with the permanent teeth that undergo less marked secondary reduction. As reduction was not particularly advanced in every deciduous tooth, no statistically significant differences among populations were recognized.
